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What is claimed is : 

1. A node control device which is disposed in each node 
device constituting an optical network: system, and is used for 
controlling the packet transfer operation in each node device, 
comprising : 

edge/core determination flheans for determining 
whether a node device which the nade control device is 
controlling (hereafter to be referred to as the present node 
device) is a transmission side ekiqe node device, a core node 
device, or a destination side edge node device for the transfer 
packet which is to be processed; 

cut-through request packet processing means wherein 
which, when said present node device is the destination side edge 
node device, notifies the open^ resource information of said 
present node device to the upstream side of the transfer route 
as a cut-through request tfaofcet, and, when said present node 
device is the core node deVic^/l transfers the cut-through request 
packet after adding ther&t<5 tfne open resource information of said 
present node device which ih received from the downstream side 
of the transfer route or Is individually generated; 

optical path allocation request packet processing 
means for determining the/optimum allocation of the optical path 
based on the open resource information of the cut-through request 
packet transferred to tpe transmission side edge node device, 
and notifying the allocation to the target transmission side edge 
node device, core node/ device, and destination side edge node 
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device respectively by an optical path allocation request 
packet; and 

optical path switching cdntrol means for controlling 
an optical switch according to the! allocation notified by the 
optical path allocation request paqket, setting an optical path 
which omits the layer 2 and 3 processing, and notifying the 
completion to the transmission sfl_de edge node device by an 
optical path setting completion /notice packet. 

2. A node control device /which is disposed in each node ^ 
device constituting an optical /network system and is used for 
controlling the packet transfer operation in each node device, 
comprising : 

edge/core determiirffetf on means for determining 
whether a node device whicch/tn4 node control device is 
controlling (hereafter to oe/reVerrecr to as the present node 
device) is a transmissioa-^fide edge node device, a core node 
device, or a destination si<pe edge node device for the transfer 
packet to be processed; 

cut-through request packet processing means which, 
when said present node devp.ce is the transmission side edge node 
device, notifies the open /resource information of said present 
node device to the downsttream side of the transfer route as a 
cut-through request packfet, and when said present node device 
is the core node device, transfers the cut-through request packet 
after adding thereto trfie open resource information of said 
present node device whiich is received from the upstream side of 
the transfer route or is individually generated; 
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means for determining an optimum allopaftion of the optical path 
based on the open resource inf ormatioryof the cut-through request 
packet transferred to the destination side edge node device, and 
notifying the allocation to the target transmission side edge 
node device, core node device, and /destination side edge node 
device respectively by an optical/path allocation request 
packet; and 

optical path switching /control means for controlling 
an optical switch according to nhe allocation notified by the 
optical path allocation request packet, setting an optical path 
which omits the layer 2 and 3 ^processing, and notifying the 
completion to the transmission/ side edge node device by an 
optical path setting completion notice packet. 

3. A node control de^j^e^-wftich is disposed in each node 
device constituting an optical network system, and is used for 
controlling the packet transfer operation in each node device, 
comprising : 

edge/core determination means for determining 
whether a node device which/ the node control device is 
controlling (hereafter to toe referred to as the present node 
device) is a transmission /side edge node device, a core node 
device, or a destination sjLde edge node device for the transfer 
packet to be processed; 

cut-through seftting packet processing means which, 
when said present node device is the destination side edge node 
device, notifies the open resource information of said present 
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transfer route as a 



node device to the upstream side of the 
cut-through setting packet, and when sa:.d present node device 
is the core node device, determines whether cut through by the 
open resource indicated in the cut-t^irough setting packet 
received from the downstream side c/f the transfer route is 
possible, and if possible, transfers received cut-through 
setting packet to the upstream side/of the transfer route after 
adding the information to the cut-^through setting packet, and 
if impossible, transfers received cut-through setting packet to 
the upstream side of the transfer loute after adding thereto the 
cut-through information which has been set thus far and the open 
resource information of said present node device; and 

optical path switching /control means which, when said 
cut-through sett ing packet processing means determines that cut 
through is possible, controls ary optical switch so as to set an 
optical path to the resource fo/rr/Vhich ^t was determined that 
cut through is possible. 

4. A node control devicd which is disposed in each node 
device constituting an optical/ network system, and is used for 
controlling the packet transfer operation in each node device, 
comprising : 

edge/core determination means for determining 
whether a node device which/ the node control device is 
controlling (hereafter to foe referred to as the present node 
device) is a transmission/ side edge node device, a core node 
device, or a destination sp_de edge node device for the transfer 
packet to be processed; 
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cut-through setting packet! processing means which, 
when said present node device is the transmission side edge node 
device, notifies the open resource information of said present 
node device to the downstream side /of the transfer route as a 
cut-through setting packet, and whkn said present node device 
is the core node device, determines whether cut through by the 
open resource indicated in the cAit-through setting packet 
received from the upstream side of /the transfer route is possible, 
and if possible, transfers the /received cut-through setting 
packet to the downstream side of/ the transfer route after adding 
the information to the cut-through setting packet, and if 
impossible, transfers the received cut-through setting packet 
to the downstream side of the tof^rf^fer route after adding thereto 
the cut-through information jtffiich has-been set thus far and the 
open resource information JofJ/sVid present node device; and 

optical path switching control means which, when said 
cut-through setting packet processing means determines that cut 
through is possible, controls an optical switch so as to set an 
optical path to the resources for which it was determined that 
cut through is possible. 

5. The node control tievice according to Claim 1, further 
comprising forced releasing means for forcibly releasing the 
optical path when a predetermined time has elapsed since setting 
of the optical path, or when a decrease in the number of 
communication packets is confirmed at the node device positioned 



at both ends of said opt 



ical path. 



75 



"y 



6. The node control device/according to Claim 1, further 
comprising cut-through optical path necessary/unnecessary 
determination means for determining the necessity of cut through 
before transmitting the cut-through request packet or 
transmitting the cut-through setting packet, so that the 
cut-through optical path is selectively set only when determined 
as necessary. 

7. The node control device according to Claim 1, further 
comprising information channel insuring means for determining 
whether the information channel is continuously insured after 
setting the cut-through optical path between the node devices 
on the route where the cut-t/hp<5u^h optical path is set before 
transmitting the cut-throug#f request packet or transmitting the 
cut-through setting packets ,/ and setting the cut-through optical 
path only when the information channel is insured. 

8. A node device comprising: 

a router for determining the output destination of a 
transfer packet which is p_nput according to the header 
information of the layer J3; 

an optical cross-connect for extracting (dropping) 
optical signals from an /optical fiber or inserting (adding) 
optical signals to an opt/leal fiber, or relaying optical signals 
between arbitrary input/output optical fibers for optical path 
setting; and 

a node control device according to Claim 1 for 
switching a connected /pair of each input port and output port 
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inside said optical cross-connect aqcording to the instructions 
of the received transfer packet or based on self judgment. 

9. The node device according to Claim 8, further 
comprising a switch which connects a destination-based buffer 
to some of the outputs from said Irouter to said optical 
cross-connect, and can connect a/ packet read from said 
destination-based buffer to an Arbitrary input port of said 
optical cross-connect 

10. The node device according to Claim 9, further 
comprising allowable delay recognition function means provided 
in said router for determining t/he allowable delay of a transfer 
packet, so that only packets a large allowable delay are 
allowed to be output to said destination-based buffer and packets 
with a small allowable dela^ ^re directly output to said optical 
cross-connect . 

11. A node device/ 
a router for determining the output destination of a 

transfer packet which is input according to the header 
information of the layer /3; 

an optical crofes-connect for extracting (dropping) 
optical signals from an /optical fiber, or inserting (adding) 
optical signals into an/ optical fiber, or relaying optical 
signals between arbitrary input/output optical fibers for 
optical path setting; 

a node contrbl device according to Claim 1 for 
switching a connected pair of each input port and output port 
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inside said optical cross-conned 



1 

t according to the instructions 



of the received transfer packet or loosed on self judgment; and 
optical path extraction/insertion (drop/add) means 
for the information channel for extracting (dropping) optical 
signals with a fixed wavelength insured for the information 
channel from the optical fiber, or for inserting (adding) said 
optical signals with a fixed wavelength into the optical fiber, 
so as to enable communication of information signals with another 
node device . 

12. A node device comprising : 

a router for determining the output destination of a 
transfer packet which is input according to the header 
information of the layer 3 ;l 

an optical crossf-connect for extracting (dropping) 
optical signals from a^f optical fiber, or inserting (adding) 
optical signals into dn d^t\cal fiber, or relaying optical 
signals between arbitrary input/output optical fibers for 
optical path setting; 

a node controtL device according to Claims 1 for 
switching a connected pair of each input port and output port 
inside the optical croas-connect according to the instructions 
of the received transfer packet or based on self judgment; and 

pilot tone signal transmission means for the 
information channel fpr overlaying pilot tone signals for the 
information channel cbn the optical path for user data or 
separating pilot tone signals for the information channel from 
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the optical path for user data so as to/enable communication of 
information signals with another node device. 

13- The node device according fto Claim 12, wherein said 
pilot tone signals for the information channel are transmitted 
by a time division multiplex system. 

14. An optical network system comprising a plurality of 
the node devices according to Cla/Lm 8. 

15. An optical path setting/ method in an optical network 
system comprising: / 

a step where a destination side edge node device which 
confirmed the transfer of a pactfket to a terminal accommodated 
by the present node device or ariyaccess system network notifies 
the open resource information af said present node device to the 
transmission side edge node/dlevice; 

a step where the tram^taission side edge node device 
determines an optimum allocation of an optical path to be set 
on the transfer route basecy on the open resource information 
notified by the destination/ side edge node device and the core 
node device; and / 

a step where the/ transmission side edge node device, 
the core node device and t/he destination side edge node device 
set the optical path whicn omits the packet transfer processing 
(layer 2 and layer 3 processing) in transit nodes for the optical 
path determined in the previous step. 

16. An optical path setting method in an optical network 
system comprising: / 



S 



79 



a step where a transmission sine edge node device which 
confirmed the transfer of a packet to /the destination notifies 
the open resource information of the/ present node device to a 
destination side edge node device; 

a step where the destination side edge node device 
determines the optimum allocation off the optical path to be set 
on the transfer route based on the open resource information 
notified by the transmission side pdge node device and the core 
node device; and 

a step where the transmission side edge node device, 
the core node device and the destination side edge node device 
set the optical path which omits/ the packet transfer processing 
(layer 2 and layer 3 processing)jln transit nodes for the optical 
path determined in the previfojbs step. 

17. An optical path getting method in an optical network 
system, comprising : 

a step where a destination side edge node device which 
confirmed the transfer of a/packet to a terminal accommodated 
by the present node device /or to an access system network 
transmits the open resource information of said present node 
device to a transmission sp.de edge node device which is at the 
upstream side ; and 

a step where a cdre node device and a transmission side 
edge node device, to which said open resource information is 
transferred, determine ifespectively whether the setting of a 
cut-through optical path/ is possible based on the open resource 
information received from the downstream side of the present node 
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device, and if possible/ the core node device and the 
transmission side edge node set the cut-through optical packet 

using the resource which was determined as possible, and notify 

i 

the information to the upstream sideL and if impossible, the core 
node device and the transmission side edge node device add the 
cut-through information which has Ipeen set thus far and the open 
resource information of the presemt node device to the received 
open resource information, and transfer it to the upstream side. 

18. An optical path setting method in an optical network 
system, comprising : 

a step where a transmission side edge node device which 
confirmed the transfer of a packet to a destination transmits 
the open resource information of the present node device to a 
transmission side edge node jwjfiiah is at the downstream side; and 

a step where a aorejfnode device and the destination 
side edge node device to w^pfch said open resource information 
is transferred determine respectively whether the setting of a 
cut-through optical path is possible based on the open resource 
information received from/the upstream side of the present node 
device, and if possible, tine core node device and the destination 
side edge node device setJ the cut-through optical packet using 
the resource which was determined as possible, and notify the 
information to the downstream side, and if impossible, the core 
node device and the destination side edge node device add the 



cut-through informatior 
resource information of 



which has been set thus far and the open 
the present. node device to the received 
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open resource information, and 
side . 



transfer it to 



the downstream 



19 . The optical path setting rr^ethod according to Claim 15, 
wherein the optical path is forcibly released when a 
predetermined time has elapsed sinde the setting of the optical 
path, or when a decrease in the nuirper of communication packets 
is confirmed at the node device positioned at both ends of the 
optical path. 

20 . The optical path setting method according to Claim 15, 
wherein the necessity of cut through is determined before setting 
the cut-through optical path, /and the setting processing is 
continued only when the necessity is determined. 

21 . The optical path setting method according to Claim 15, 
wherein it is determined whether the information channel is 
continuously insured after ^eftJting the cut-through optical path 
between the node devices jonytlie route where the cut-through 
optical path is set before setting the cut-through optical path, 
and the cut-through optical pjath is set only when the information 
channel is insured. 

22 . The optical path getting method according to Claim 15, 
wherein a packet read from the destination-based buffer is 
transmitted to the cut-thirough optical path after setting. 

23 . The optical pat ft setting method according to Claim 22 , 
wherein only packets with/ a large allowable delay are stored in 



said destination-based 

24. The optical pa 
wherein the information 



uf f er . 

:h setting method according to Claim 15, 
communication between the node devices, 
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optical path ijs set, is i] 



where the cut-through optical path i/s set, is implemented using 
optical signals with a fixed wavelength insured for the 
information channel after the cut-through optical path is set. 

25. The optical path setting method according Claim 15, 
wherein the pilot tone signal for the information channel is 
overlaid on the optical path for/ user data to implement 
information communication between the node devices, where the 
cut-through optical path is set,/ after the cut-through optical 
path is set. 

26 . The optical path setting method according to Claim 25, 
wherein said pilot tone signals for the information channel are 
transmitted in the time division multiplex system'. 

27. An optical network/ system comprising:"^ 
a plurality of 9<2gfe node devices which are designed 

as dedicated for respective/ edge nodes; and 

one or more cfore/node devices which are connected 
between said plurality on: ec/g4 node devices via a transfer route 
and are designed as dedicated for respective core nodes; 

wherein said edge node device is connected only 
between an external terminal, etc. and the core node device; and 

said core node/device is connected only with both or 
one of said edge node de/rice and another core node device, and 
has core node input/output ports for forwarding a transfer packet 
with the other core noge device but does not have input/output 



ports for forwarding a 
28. The optical 



:ransfer packet with an external terminal, 
network system according to Claim 27, 



wherein the transfer packets are packets including a user packet 



83 



and a control packet; and said edge/ node device further 
comprises : / 

input/output part having edge node input/output ports 
for forwarding said transfer packet with said core node device; 

an edge node router whifch has input /output ports, 
decides the output destination off said transfer packet which 
was input from said input /output /ports in accordance with the 
header information of layer 2 and/layer 3 and outputs the output 
destination to said input /output part; and 

an edge node control function part which controls the 
decision of said output destination in said router for said user 
packet which was input according to the instruction of said 
control packet which was Lnpunl; 

and said core node pevice further comprises: 

an optical cross-coknect which has code node 
input/output ports for forwWxjing said transfer packet with said 
edge node device and with said other core node devices, and sets 
an optical path between said core node input /output ports; 

^cord^n^ie router which outputs an output destination 
of a transfer packet which was input from said core node 
input/output ports according to the header information of layer 
2 and layer 3, and outputs the output destination to said core 
node input/output part; arVd 

a core node cont/trol function part which decides said 
output destination in saidf core node router for said user packet 
which was input according to the instruction of said control 
packet which was input, and controls the switching of a connected 
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pair of each input port and output po;e/t inside said optical 
cross-connect . 

29. The optical network system 1 according to Claim 28, 
wherein said edge node control function part further comprises: 
a cut-through request packet processing part which, 
when a user packet from the transmission origination edge node 
device is input, notifies open sourge information of the self 
edge node device as a cut-through request packet to the 
transmission origination edge node device; 

an optical path allocaticp request packet processing 
part which, when a cut-through reqaest packet is input from a 
destination side edge node device, deletes an optimum allocation 
of an optical path based on the open Resource information written 
in said cut-through request packet/,/ arjd notifies said allocation 
to said core node device and sajH.fi /Hes^inat ion side edge node 
device as an optical path allocation request packet; and 
an edge node router control part which, when a 
cut-through optical path is set in said core node device and said 
destination side edge node device/, controls said edge node router 
so that the user packet is transferred via said cut-through 
optical path; 

and said core node jbontrol function part further 

comprises: 

a cut-through requdst packet process part which adds 



open resource information ir 



cut-through request packet which is received from an upstream 



the self core node device to the 
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side or is generated individually/ and transfers it to the 
upstream side; 

an optical path switching control part which sets a 
cut-through optical path in saidyoptical cross-connect according 
to the instruction of said optical path allocation request packet 
notified by said edge node <aevice;. and 

a core node roulxi/ contrpl part which, when a cut- 
through optical path is seiHkrNerfe of the core node devices and 
the destination side edge r/ode device, controls said router so 
that the user packet is tra/isferred via said cut-through optical 
path . 
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